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as global as the problems we must 
address.
But knowledge cannot be simply 
free — someone has to pay for 
it! I agree with the implication that 
we live in a turbulent age when it 
comes to publishing our science. The
model whereby the rich universities 
and their faculties paid for journals 
and books is surely over. It was 
inherently discriminatory — scientists
in poorer countries had no chance 
and, in conservation, it’s those poorer
countries that have the greatest 
challenges. Whenever we can, my 
group pays for open access — and 
we choose those publications that 
give us that option. If a student in 
Zambia can’t read our papers about 
the elephants in her country, then we 
aren’t doing the right thing.
What I find interesting is whether 
books have a future. A group of us 
have just published a conservation 
textbook. Even the paperback price 
is so high that students in the US 
or Europe would find it hard to buy 
— even though the university press 
has a good record of keeping prices 
down. In 6 months, the entire book 
will be online and free for all. Did we 
need the press in the first place? 
Would you call yourself an 
advocate for biodiversity? Activist, 
yes; advocate, no. What makes 
science so unreasonably influential is
its inherent openness. We subject our
ideas to extraordinary abuse from our
colleagues before, during, and after 
the publication process. Advocates 
defend arbitrary positions; scientists 
cannot get away with doing that. 
My environmental activism stems 
from a simple ethical concern that 
we should not do irreversible harm 
to the planet. It does not inform the 
outcome of the hypotheses I test.
The issue for me is that many 
academics shy away from activism. 
The planet’s pressing environmental 
problems deny a quiet life in ivory 
towers. I have no problem taking my 
science to the media, to politicians, to
church congregations. That’s entirely 
consistent with Duke’s mission — and
the mission of every other university 
I’ve worked at, for that matter. 
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University, Durham, NC 27708, USA.  
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Jeffries Wyman, according to his 
daughter and author of this colourful 
biography, “like so many men of 
his pre-Edwardian era … led a 
determinedly unexamined life”. To 
discover the meaning of this cryptic 
aside we have to go to the source of 
the trope. Socrates, found guilty of 
heresy, would accept neither exile from 
Athens nor the option to desist from 
teaching; he would rather die than 
renounce his right to public discussion 
of the great questions of human 
existence, for “the unexamined life 
is not worth living”. Wyman emerges 
from his daughter’s narrative as a 
man of luminous intelligence, broad 
culture and diverse talents. He had the 
unquenchable confidence of a New 
England patrician, the third Jeffries in 
the line, great-grandson of a celebrated 
doctor and grandson of an equally 
famous anatomist. For biochemists his 
name is commemorated in the Monod-
Wyman-Changeux allosteric model, but 
there was a great deal more to his life 
than that.
Wyman was, it seems, self- indulgent, 
parsimonious, snobbish and 
inconsiderate of his actions on others, 
not least his three wives and two 
children, whom he sometimes treated 
with casual cruelty; and yet the letters 
to his daughter often displayed a strong 
sentimental streak. Anne Cabot Wyman 
says of her father and his third wife, her 
stepmother, Olga, that “to love either 
was to be hurt”. But if all this makes 
him appear cold and unattractive, it 
must be said that Jeffries Wyman was a 
man of congenial disposition and easy 
charm, with a wide circle of loyal and 
admiring friends. His son, the fourth 
(and it appears the last) Jeffries, who 
his sister thought had too often been 
treated as a foundling, astonished 
her by insisting that their father had 
been a perfect parent: “He taught me 
everything I care about in life”. And 
Book review he was, she concedes, a wonderful teacher: ‘I felt I could talk to my father 
or ask his advice about anything, from 
clothes to classic literature’, not to 
mention baking bread or reefing a sail.
Wyman’s career began (inevitably) 
at Harvard, where he read philosophy, 
but became captivated by science. His 
student companions were three future 
biochemists, M.L. (‘Tim’) Anson, Alfred 
Mirsky, and especially John Edsall, 
with whom he formed a friendship 
that endured to the end of his life. 
Both acceded to the Harvard faculty, 
of which Edsall remained a pillar all 
his working life. When their paths 
diverged they conducted a voluminous 
correspondence, and in Wyman’s 
last sad declining years Edsall would 
visit him in Paris every summer. After 
graduating from Harvard both went to 
England, Edsall to Frederick Gowland 
Hopkins’s laboratory in Cambridge, 
Wyman to University College London, 
where he studied muscle physiology 
with A.V. Hill for his Ph.D. (Anne Wyman 
tells us that in 1925 he also met John 
Kendrew and Max Perutz, but the 
one would have been eight years 
old, the other a schoolboy in Vienna.) 
Wyman and Edsall went on long hikes 
together in Europe, once with Robert 
Oppenheimer, whom Wyman had 
befriended. This trip was famously 
interrupted when Oppenheimer 
announced over dinner in Corsica one 
night that he must urgently return to 
Cambridge on the unlikely grounds 
that he had left a poisoned apple on 
the desk of his supervisor, Patrick 
Blackett and was concerned about the 
outcome — an episode never properly 
explained or alluded to afterwards. 
Soon after his return to America, 
and following a turbulent courtship, 
Wyman married his first wife, one of the 
New England Cabots who, as all the 
world knows, speak only to God. (The 
Wymans, though, predated the Cabots 
in America by more than a century.)
Wyman’s lifelong passion was travel, 
usually unaccompanied — the Cat that 
Walked Alone of the title. In one of his 
legendary journeys he crossed the 
Gobi desert on horseback, entered the 
U.S.S.R. illicitly and lived for a while 
among the Cossacks before he was 
expelled. He lodged with an Eskimo 
family, shared for weeks the life of the 
Dinkas in Sudan, thriving on their diet 
of blood and milk, and quite late in 
life traversed the Papuan jungle, once 
trotting, as he described it to me, along 
a tree-trunk over a chasm, clinging 
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rested on the shoulders of his barefoot 
bearers. Wyman seems indeed to have 
been completely fearless: his daughter 
describes, for example, his daily 
commute by kayak across the bay, no 
matter how stormy the weather, to the 
Marine Biological Laboratory at Woods 
Hole, where he often worked.
At Harvard Wyman quickly made his 
mark with a series of highly original 
studies on proteins, based on a 
rigorous physical approach. His work 
was interrupted first by the early death 
of his wife, which affected him deeply, 
and then by the Second World War in 
which, with the help of family contacts, 
he got himself attached to the Navy. 
His activities took him to Cuba and 
then to the Pacific and research on the 
properties and deployment of smoke 
screens. After this bracing interlude 
he returned to Harvard for another 
six years of productive work. The 
enviable (as it would seem to many) 
prospect of a career in his alma mater 
lay open before him when he abruptly 
jumped ship. He had (or so he told 
me when I questioned him during our 
fleeting acquaintance) looked closely 
at his colleagues on the faculty, had 
asked himself whether he wanted to 
grow like them, and had received the 
emphatic answer, no. He had also just 
experienced Japan on a six-month 
lecture tour, and had been entranced. 
The country’s intellectuals and 
aristocrats paid court to him; he met 
Emperor Hirohito, who had narrowly 
escaped trial as a war criminal, and 
adjudged him ‘a simple and delightful 
man’, and the Emperor’s Grand Master 
of Ceremonies, Marquis Matsudira, 
became a friend.
Wyman surfaced next in Paris in a 
new incarnation as science attaché at 
the American Embassy. It was not long 
before he was mingling serenely with 
the scientific and social haut monde. 
He met, and was impressed by the 
Duchess of Windsor, the egregious 
Mrs Simpson, who had brought 
the British monarchy to its knees. 
She ‘carries herself beautifully’, he 
reported in a letter, ‘and moves with the 
worldly assurance that goes with the 
international set’. Yet the heady social 
life did not entirely satisfy Wyman’s 
appetites. ‘One longs’, he wrote to his 
daughter, ‘for a more direct contact 
with life and for the joy and satisfaction 
of some “real” achievement like 
shooting a wolf, or painting a picture, or 
finishing an experiment’. His discontent was assuaged by an encounter with a 
flamboyant Russian aristocrat, Olga de 
Castro (née Lodigensky), who became 
his third wife. (His second marriage had 
lasted less than two years.)
When his tour of duty at the Paris 
embassy ended Wyman found himself 
unemployed, but he evidently did not 
repine and continued to enjoy life in 
France. Then a new opportunity came 
his way: he was appointed head of 
the Middle East bureau of UNESCO, 
and set up house with Olga in Cairo. 
His duties could not have been too 
arduous, for he found plenty of time 
to travel — along the Nile, in north 
and equatorial Africa (once with his 
son), to the Atlas, to Afghanistan and 
the Hindu Kush, to a forbidden area 
of the Northwest Frontier in Pakistan, 
from which he returned mounted on a 
yak. After four agreeable years in the 
post, Wyman, in late middle age, was 
once again at a loose end. Thoughts of 
science had never altogether ceased to 
simmer in his head; there were regular 
exchanges with John Edsall, and it was 
largely during Wyman’s sojourn in Cairo 
that the famous textbook, Biophysical 
Chemistry, Volume I by Edsall and 
Wyman took shape. It was published 
in 1957, but there was, alas, to be no 
Volume II. Back in France, Wyman 
received a letter from John Kendrew, 
inviting him to visit Cambridge, and 
while there he had another chance 
encounter, this time with a visiting 
Italian biochemist, Eraldo Antonini. 
A conversation about haemoglobin led 
to Wyman’s departure with Olga for 
what was to have been a year’s stay in 
Rome. In the event it lasted 25 years.
At the age of 60 Wyman was back 
in the lab, again ruminating on the 
oxygenation of haemoglobin. The 
laboratory at the Regina Elena Institute 
attracted visitors, many distinguished 
and lured by Wyman’s presence. 
Contacts also sprang up with confrères 
in America and in Paris, especially 
with Jacques Monod. Wyman was 
an octogenarian when he secured 
his last grant, something of a record 
at the time. His health, though, had 
begun to fail, but even in the grip of 
Parkinson’s disease, he travelled to 
the Amazon in search of fish with 
interesting haemoglobins, and then 
to a frenzied series of meetings — in 
Romania and Mexico, in Moscow and 
Tbilisi. He visited his friend, Stanley 
Gill in Colorado and hiked in the Grand 
Canyon, took trips with Olga, and 
divided his time between his bases in Rome, Boston and France. Publications 
bearing his name continued to appear, 
the last in 1992, when he was 91. But 
as infirmity sapped his strength he 
fell prey to spells of depression and 
unaccustomed self-doubt. His life’s 
work, he now decided, had been “either 
obvious and banal or else unsound”. It 
is reminiscent of the lament in old age 
of a far greater scientist, Paul Dirac, 
that his whole illustrious career had 
been ‘a failure’.
Olga’s death in 1990 was a fearsome 
blow to her fast-declining husband. He 
was now dependent on two devoted 
‘boys’ to attend to his needs. At 92 he 
caught pneumonia, and appeared to 
be dying. His children were summoned, 
but in his state of paranoid delirium he 
railed and did not recognise them. His 
daughter hoped death would come to 
his aid, but he rallied and, regaining 
consciousness, demanded to speak to 
John Edsall. A transatlantic telephone 
conversation ensued, in the course of 
which Anne Wyman heard her father 
announce, “the result is obvious; it’s 
pure physical chemistry”. Wyman lived 
in a mental twilight for two more years. 
He died at the age of 94, and was laid 
to rest beside his wife in the Russian 
Orthodox Cemetery outside Paris.
Anne Wyman’s book is pleasantly 
written, compelling and often affecting. 
It is sumptuously illustrated with 
colour plates of her father’s handsome 
watercolours, and with many 
photographs, including a striking image 
of Wyman, nude, perched on a rock, 
painting ‘somewhere in Europe’. This is 
not the place, however, to learn about 
what after all made the man a fitting 
subject for a biography — his science. 
Of the attempts here to describe his 
achievements the less said the better. 
Let me then try to give the gist of the 
work for which he is remembered. It 
was haemoglobin that engaged his 
interest throughout much of his life and, 
as he had probably foreseen, it became 
in time an archetype for the function of 
many other molecules. In 1937 with B. 
German, Wyman studied the relation 
between oxygenation and proton 
release (the basis of the Bohr effect), 
and developed a quantitative treatment 
of the reciprocity of these equilibria. 
A little later he measured the heat of 
oxygenation and established that it was 
the same for all four haem groups, thus 
resolving a longlasting debate. He had 
a deep grasp of thermodynamics and 
statistical mechanics, allied to great 
mathematical facility, and he sought 
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muscles and control mechanisms 
to move those photoreceptors 
around. Constantly moving the eyes, 
however, does create problems 
of how the visual input should be 
interpreted. 
What are saccades and what is 
suppressed? Saccades are the rapid 
eye movements that bring objects 
of interest onto the central, highly 
sensitive part of the retina. During 
each saccade, the image of the world 
moves across the retina. Saccadic 
suppression refers to the behavioral 
observation that healthy humans 
under normal circumstances do 
not perceive this motion. A striking 
demonstration of this phenomenon 
can be experienced by looking in a 
mirror and making eye movements 
back and forth from left to right. 
You will see yourself staring back at 
you, but never observe your eyes in 
motion. This is not because the eyes 
move ‘too fast to be seen’. Someone 
who looks over your shoulder can 
easily confirm this. This is also not 
because you are looking into the 
mirror at an angle while your eyes are 
moving back and forth; the fact that 
you can see your mouth while looking 
at your eyes demonstrates this. 
Saccadic suppression is 
particularly strong for visual input 
that provides information on 
position or motion. For instance, if 
a visual object is moved to a new 
position during a saccade, this 
displacement is rarely noticed. 
Similarly, a pattern of black and white 
stripes that strongly stimulates the 
motion pathways of the brain and 
is easily visible when the eyes are 
stationary may go unnoticed when it 
is flashed during an eye movement. 
Interestingly, saccadic suppression 
begins just before (~75 ms) the eye 
starts to move, is strongest at the 
start of the eye movement, and 
rapidly weakens once the eye has 
landed in its new position. 
What does ‘suppression’ really 
mean? Even though an observer may 
report not seeing a visual pattern 
flashed during an eye movement, 
that invisible stimulus can still affect 
what the observer sees after the 
eye movement. Hence, saccadic 
suppression removes the stimulus 
from awareness, but does not 
prevent the stimulus from being 
processed by the visual system. 
Saccadic 
suppression
Bart Krekelberg
How do we see? Seeing necessarily 
involves moving our eyes. Even 
though we are usually unaware of 
it, we move our eyes about twice 
every second. These eye movements 
are highly targeted. For instance, 
when asked to judge the wealth 
of people in a picture, our eye 
movements target their clothes; 
when asked about their age, we look 
at their faces. As a consequence of 
these eye movements, the input to 
the visual system is much like an 
amateur video; short, relatively stable 
snapshots, alternated with rapid, 
jerky movements. Research into 
visual stability aims to explain how 
the brain transforms this confusing 
input into the stable perceptual 
experience of our everyday lives.
Why do we make so many eye 
movements? The human eye has 
about 100 million photoreceptors. 
Unlike the pixels on a 100 
megapixel camera, however, these 
photoreceptors are not distributed 
evenly: near the center of the retina, 
their density increases tenfold. As a 
consequence, high resolution vision 
is only possible by pointing your eyes 
in the right direction. For instance, 
imagine driving a car with your gaze 
straight ahead and your hands on 
the steering wheel in the 10 and 
2 o’clock positions. In this situation 
you are legally blind to everything 
that happens outside the narrow 
cone described by your arms. The 
fact that this statement contradicts 
your perceptual experience shows 
that eye movements are effortless, 
subconscious, and very effective in 
providing the illusion that you have 
high resolution vision everywhere.
An alternative design of the eye 
could have been a uniformly high 
density of photoreceptors, without 
the ability to move the eye. From 
an evolutionary perspective, it 
must have been advantageous to 
have a small, high-density region of 
photoreceptors, combined with the 
Quick guidealways to give rigorous quantitative expression to qualitative concepts. This 
was encapsulated in his famous review 
in 1948 of the properties of haem 
proteins. A notable paper by Wyman 
and D.W. Allen in 1951 could be said 
to prefigure what later became known 
as the allosteric hypothesis. After his 
return to (more or less) full-time science 
Wyman developed the theoretical 
basis of the scheme of Monod and 
Jacob, which postulated an equilibrium 
between two conformational states, 
one of high, the other of lower oxygen 
(or more generally ligand) affinity; this 
became the MWC model for ligand-
controlled activity of subunit proteins. 
The theory of linked functions (‘A 
Second Look’) occupied another widely 
cited review in 1964.
Later papers enlarged on the 
thermodynamics of ligand interactions 
and linked functions. On occasion a 
certain self-indulgence, which would 
be harder to sustain today, revealed 
itself. A paper in the Journal of 
Molecular Biology in 1965, in which 
Wyman outlined his concept of binding 
potentials, began: ‘In the course of 
reading over the other day, at a window 
by the sea, the page proof of an article 
on linkage I was suddenly struck …’ 
The extent to which protein chemists 
have found uses for the binding 
potential and some of the other later 
elaborations of the theory of linked 
functions is uncertain. There remain 
Wyman’s two books, the first with John 
Edsall, relevant and enlightening to 
this day, and the second, published 
32 years later, with S.J. Gill on Binding 
and Linkage, also still widely used.
One is left at the end of the story with 
the impression that the solitary thread 
which ran unbroken through Wyman’s 
peculiar and varied life was an intense 
scientific curiosity. In 1902 the Oxford 
physicist, Nevil Story Maskelyne, 
nearing the end of his life, was forced to 
submit to an operation, from which he 
was not expected to recover (although 
in the event he did). His last words 
before the anaesthetic took effect 
were: ‘I must live: I want to know more 
about radium’. Wyman did better than 
Maskelyne, for he had the satisfaction 
of seeing his equations made manifest 
in the beautiful structures that Max 
Perutz brought to light.
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